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OBSERVATIONS OF SOME NEMATODES FROM KANGAROO ISLAND, SOUTH AUSTRALIA,
INCLUDING THE DESCRIPTION OF A NEW SPECIES, HEMICYCLIOPHORA FLUVIALIS
(TYLENCHIDA: HEMICYCLIOPHORIDAE), FROM ROCKY RIVER

by Alaw F Bikh

Sumnary

B, AL T (1999) Observations ol some deniatodes from Kangaroo Island. South Aavstelia, including the
Ueseription of o pew species. Hemieyeliophora [lieciedis (Tylenchida:s Hemicyeliophoridae . from Rocky River
Frans: 8 Soco 8. Awst- 123040 121213130 November, 1999,

A new species of Hemievelioptorg De Man, 1921 s deseribed from Rocky River which cuns Hiroush the

Fhnders Chase Natonal Park on Kangiroo Iskind,

The marphology of the ew specica. Hemicveliophora flavialis. is compared wih tiat of four maintand South
Avstralian specics o this genus 1 resembles Ho chareston Reay, T984 more elosely thun the ather South
Avtstralian species, A population of Lurebrilis heprapaptHaties (aubert & Heyns. (979 Tsalolikhin 198115 also
deseribed fram Rocky River aud 1s compared st populations of this species from mainkand Avstrahic and
Sonth Alvicin, A population of Hemicriconemaides o Braeski & Reay, 1982 collected from sail adjaeent 1o
Rocky River is compared with specimens from Kuitpo Forest, 30 kit south of Adelaide, Relationships beiween
(hese Bangarao Tland nematodes and melr cloae velatives on the South Avstrealian mainland are discussed

Koy Womkss Henovcliaphora (ieoidiy sp. e batobetles heptapapitlatis, Henaeeoentoides e,
Rocky River kangaran Island. pematodes, morphelogy, maksure ments,

Introduction

Rocky Riveris one of the more pristine riyers o
st on Kangaroo Tsland running. as 10 does,
through Flinders Chase National Park throughout s
lenell and thus being free Trom pollution (rom
[artmed fands and human habitton. Ts nematode
microtauni hus not heen studied or compared with
muinland species, Kangaroo Tsland is thought o
have heen separated from e maintand for about
9,500 yews (Lampert [979) and some divergence
fronn the i band populitions might be expected.

I this paper the ionic composition of the waler
from severad of e ishand’s rivers that run through
Farm Tands s compared with (hat from Rocky River,
Measurements of sorme [ree-living and plant parasitic
nenutodes are made and compured sathe velated
mainland species, These relationships are discussed
and o new species 15 deseribed,

Materials and Methods

Niten

Soil and witer simples were colledted from the
Rucky River site (1) (357 578, 1367 427 L) on two
accasions, lestly on 3 June 1993 and secondly, tour
years later on 5 Outaber 1997, On the [irst occasion
sumples were collected from other rivers on
Kangaroo Ishimd (Fig. T for comparison. These sites.
in order of increasmg salimty. were (2) Stunsail

STy ond R el s Al 3062

Boom River, colleeted on the seaward side of the
hriduee across the civer on the South Coust Rd. 13)
Harriet River, collected on the seaward side of the
bridge neross the river on the South Coust Rd, (4)
Lleanor River, collected close 1o the bridge ucross
the viver on the South Couast R, (5) Chapman River
collected on the landward side of Willoughby R and
16) Cygnel River, collected about SO up stream ol
the bridee at the wwnship

Cotlection daned processing of samples

Water samples wore filtered through o 0.2 pm
maembrane lilter and stored me stenle serew-capped
bottles prior o anglvses of major soluble ons s
deseribed previously (Bird 1993), Soil samples taken
adjacent 1o the river using o 4.7 cm diameler corer
were treated in oo misting machine as described by
Yeates & Bird (1994). Samples ol walersaturited
soil at the vivers” edges were also collected using the
corer but this sotl was mixed with water and sieved
through a range of sieves as described by Bird
(1999) The 1993 samples were collected tiroughout
the islund by the author assisted by H. R. B Juck and
the 1997 samiples rom Rocky River by A Mok,
MeHugh assisted by M. McHugh.

Soil from Kyeema Conservation Park, supplicd by
I Reuy and contwining Hemiesiconematdes minor.
wits ulso placed in the nusting machine and the liv
ing nematodes cxtacted und photographed.

Treatiment of nemdtodey
Living nematodes omnder a disseeting mcroseope
were picked [rom the contmers inta which they had
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Fig. 1. Map showing collecting sites with rivers listed in order of increasing salinity (see Table 1). (1) = Rocky. (2) =
Stunsail Boom. (3) = Harriet. (4) = Eleanor. (5) = Chapman. (6) = Cygnet.
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been separated and fixed inhot FA 421 betore heing
processed o unhydrous glveerol us deseribed previ
ously (Bird 1995), Both living and fixed nenutodes
were pholographed using a Vanox AHBT research
microscope cquipped with bright field and interfer-
ence contrast (Nomarskid optics with THord Dela
400 film.

The type series has been deposited inthe South
Australisn Museum, Adelaide (SAMA), CSIRO
Diviston ol Entomology, Canberra ACT (ANTC) and
the Waite Tostitute Nematode Collection. University
ol Adelaide (WINCYH

e Mans indices and abbreviations for morpho-
logical lerminology are as follows.
ar hody Tength = maximum body diameters b body
lengih = pharyngeal lengths ¢ hody lengith = il
[eratl; ¢ il length = body diameter ac Cloaca: 1
Lot body lengths me: Tength of conus (anterior ) pat
of buceal styler s 100 = total siylel Tength: n: number
ol specimens: R number ol body annules: RB:
breadth of ane hody annules R number of annules
on il Ko mber of aninules between Tahial disc
and Lirst annale alter seerctory-excretory (5-k) pore;
R g veert Bumber ol annules between labial dise
and pharyngo-iptestinal valve: Ro number of
annules between labial dise and buse ol stylet knobs:
RV number of annules (rom vulva wo wil tips R e
number of annules belween vulvie and anos: Vi
distanee ol vulve Trom anterior end x 100 + 15 VI
distanee hetween volva and tail tp: Y7y o distance
hetween valvacand il 1ip = hody width ot valva

Results

The veater envivomnent

Muost of the waler samples were collected in mid-
winter when all the springs and ivers had puniiing
waler, Nevertheless, some ol the rivers, such as the
Cyenet and Chapman (Frge 12 Table 1y are clearly
estuarine some distance from therr mouths, They also
have more caleinm, magnesinm, phosphoras and sul-

River which runs throughout its length in (he
Flinders Chase National Park and so is not expnsed
Lo agricultural efffuents, 1t iy pleasing 10 note (Tuble
1y that over the tour-year period from 19931907
there was no increase in the ionie components m s
water, in fact, there appears to have been o slight
deereise. possibly due o the difference in the tme ol
yaedr,

Nemarodes
Hemicyeliophora [luvialis sp. ooy,
(FIGS 2-5)

Tvpe: Holotype W Rocky River, K337 57 8, 136
427 E). eoll. AL N Bird, 3001993, SAMA AHC
28115

Paratypes: 10057 5, sime data as holotype. SAMA
AHC 25115, ANIC 700, WINC 2022,

Desevipiion

Sody straight o ventrally curved. outer cuticle
loose fitting, Outer cuticle with circnmiérential sur
luee markings on cither side ol pamow band ol
groove running unbroken through centre ol cuch
annule, No brealks abserved inannalations. No lafer
al lines upparent. Lip region cantinuous with hody
apnules, Labial dise distinet and corved. Three lip
annules, the third being lirgest, Stylet long, bisil
knobs posteriorly sloped and rounded with posterior
cuvity. Median bulb, ssthmus and termmal bulb of
pliaryns distiner, Secretory-excretory (S-I) pore al
junction of pharynx and intestine or slightly anterior
Genilal braneh singles oulstretehed, Spermatheca
oval, contaiming speron in all specimens examined.
Valval hips wregular. Post-valval region eylindical.
tapering towdards tal ferminus annulated wits tip.
Anus obscure and pot obseryved,

Female (Measurements of holotype) (Figs 2-5)
Length 1109 pm:a=321h=57:V=086: VI.= 136
pm; VL/VB = 4.3 stylet O e m = 86: R = 351

phur than the other rivers listed, particularly Rocky Ry = 53: RV =500 R = 31 Rireng (os) = 95
TAvLE L nerdvses af ticferr seduble fons (g D0 dcoweaer froiee vitons vivers one Keatgaroo Iylamd.

Dae River Nil Cl (a My KK P - =pC 'TSS
Adune 1993 Swinsail Boone 269 438 12 0 3.5 <3 |2 .3 (14
i) urrict 194() ALY (s 131 39 (.3 I8 .6 (hod
Euleanor 143() 3371 167 205 27 3,3 79 0.8 163
Chapian 3610 4430 dot) A6 §2 (15 S54 178 (MR
Cygnet 1750 6O 540 G3t) S 10 257 124 |.50
Rocky R7 [EY.) 28 11 25 <()_4 4.3 043 (.03
S October 1997 Rocky 6.6 (MR 8 WX 15 (1 30 145 0003

= | [ . 5 % L .
EC = clectrical conductivity (deci-siemens m ).

CISS = wnal soluble salts testimmed percentinge 1
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Fig. 20 Hemicveliophora fluvialis sp. nov, Holotype temale, showing dimensions of the whaole nematode,

Fivo 30 Surliee ol puter enticle of halotype, showing tarrow band o ridge running unbroken through the centre of each
annule from side wo side (smal arrows ). The aonuales also mon gnbroken aeross the surface of the cuticle (large arrows)
and there 15 nu evidence of lateral lines.

Fig, 4 Tail region of the holotype at higher magnification showing vulva (v) and annulated tapering Luil. Note the shorter
distanee between volvicund il ip (0 contrasted with that of 78 chartestoni (Fig, 6).

Fia 5 (Sume magnitication ax Fig, 4) Head of holotype showing the fong stylet (s) with its posteriorly sloped busal knobs,

the distinet median bulh, isthmus and terminal bulb,
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Paratype females (Measurements Table 2)

Etvmalogy
The name is derved rom L, fluvialis, of or belong-
ng (O @ river.

Dirgnrsis and velationshipys

Hemicveliophora fluvialis sp. nov. resembles 1.
charlestoni Reay, 1984 but differs in having its valva
closer to the tal tip. fewer annules between its vulva
and tarl tip. no observable laterul lines. unbroken
mid-annular transverse bands or grooves and a lower
VL/VB ratio (Figs 3,4, 6. Tuble 2). Hemicveliophora
Jvialis difters from H. Htoralis Reay, 1984 in hay-
ing a shorter distance beoween its vulva and tail tip,
no observable lateral lTines. unbroken mid-annular
transverse bands or grooves, fewer annules between
its S-E pore and the tip of its head. a lower VL/VB
ratio and in the absence of the characteristic vulval
[old ol the outer cuticle found in muost M. litoralis
(Figs 3, 4, 7. Tuble 2) (Reay 1984: Ye & Geraert
[997), The new species differs from H. wallacer

6

Reay, 1984 in having a much Targer stvlet (114 pm
compared with 82 pm), more annules between ity
vulva and tail tip and a higher VI/VB ratio (Table 2)
and [tom H. encalypri Reay, 1984 in having o lower
De Man's index b, a Targer stylet (T4 po compared
with 104 pm). more annules, a higher R, RV and
VI/VA ratio (Table 2).

Enobrilus heptapapillatus (Joubert & Hevns, 1979)
Tsalolikhin. 1981
(FIGS 8-10), Table 3)

Material examined

7 43 Rocky River, KI (357 577§, 136" 427 E)
coll. A. F. Bird, 3. vi. 1993, SAMA AHC 28116.
ANIC 701, WINC 2023.

Measurements: Table 3
Relationships and remarkys

Eutobrilus feprapapillars is one ol the most com-
mon nematode nhabitants at the water’s edge ol

g, 6. Tail region ol Ho charlestemi (paratype 2 WINC TEXA - (K showing the distance berween sulva and wil hp
(erows) For compirison with thal of H, flucialis sp. nov, (Fig. 4),

Fig, 7. Tail region of H. fitewafiy (pavatype 5 WINC 178C
LW}

(Fhy showing the characteristic vulval Told ol the ouler cuticle
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Taree 2, Comparisens of weasyrements of females of Hemicyeliophora fluvialis sp. wov. from Rocky River (K1) with those

piblished for other

species from South Australia.

H. chariestoni
{Reay 1984)

11 fluvialis

H. ditoralis
(Reay 1984}

H.

wullaevi

(Reay 1984)

H. cucalypi
{Reay 1984)

n=10 n=12 n=352 n=27 n=11I

Parts measured (nm) - Range  Mean SD Runge  Mean Range  Mean  Range  Mean  Runge  Meun
Budy length (L) 074-1278 109G =83 1000-1420 1222 850-1380 1114 8§70-1130 1007  870-1200 1056
De Man's index a 29-39 4 24 “Ind el nd nd

- b 5259 55 203  53-05 6.0 17-60.6 35 5163 59 5467 62
A\ ¥5-88 86.2 1.0 82-87 84 B2-86 &4 87-90 89 86-89 87
VL 120-160 138 +13 159-220 195 |56-200 178 101-131 L 6-148 137
Stylet length 107-118 114 =45 100120 112 94118 19 77-88 82 07-113 104
n TO-88 K2 x32 82-84 83 82-85 84 79-85 83 83-87 84
K 279352 307 #2700 277-31600 297 Z99-3R0 326 207-305 285 190221 206
Ray 50-54 52 1.5 49-38 53 60-73 OO 49-57 53 3944 4
Ry, 25-33 3 x20 nd nd nd nd
Rphurynx (0es) 48-58 S8 3% nd nd nd nel
RY 49-39 53 32 54-65 ] 48-69 35 31-44 30 20-37 33
VL/VB 4.0-48 44 03 4503 52 4873 57 3139 35 3242 37

i )
“'nd = not determined.

Tase 3. Compuarisons of measorements of males of Entobrilus heptapapillatus from Rocky River (K1) with other

poputations.
Rocky River Sotth Africa Lake Albert Lake Alexandrina
(Swart & Heyns HY8K) (Bird 1995) {Bird 1995)
n=7 n=7 n=>35 n=>35
Parts measured (um} Range Mcan SD Range Mean Range Mean Range Mean
Bady [ength (1) 1700-2136 1952 £ 185 1550-21200 1920 [873-2000 1931 1800-1990 (890
Mix. body widih 45-08 5547 i 53 6477 7 6070 66
Pharynx (oes) length 303-361 x4 el 369 A05-327 311 270-315 290
Tuil lenuth 187-209 199 + 7 211300 244 168-191 179 1-10-192 173
Body width at anus 30-34 33+ nd 3R 36-41 Rh 32-44 RH
Spicule 50-57 Sx3 48-37 53 50-55 54 52-56 Sl
Gubernaculum 27-33 02 35-39 RY) 23-36 31 30-36 23
De Man's index 3140 363 32-4] 36 26-30) 27 23-31 29
" b 52-6.2 5903 5.1-5.3 5.2 5.7-0.6 6.2 6,1-7.0 0.0
I 8.5-10.5 98 %1 6.2-8.8 7.9 104-11.6 10,8 9.9-129 Il
v 5.7-0.7 0.1 £0.3 5.8-8.00 6.5 +4-3.3 4.7 +.4-4.8 4.6
g dist. S5-S4 19-26 2242 16-18 174 16-23 20 17-22 19

# b
“nd = not determined,
T dist. S5-54 = distance between supplementury organs 5 and 4, expressed as a pereentage of the sum of the distanees

between these supplements (Bird 1995).
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Fra. 8. Montage of whole Eutobrilus heptapapillatus & showing its overall thinner appearance than the same species from
the mainland likes (Table 3).

Fig, 9. Tail region ol nematode shown in Fig. 8 at a higher magnification and showing the supplementary organs (numbered
ITOWS).

Fig. 10. Head region of nematode shown in Frg. 8 at a higher magnification and showing the pharynx and associated glands
(Arrnws ).
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Fig. 11, Living Hemericonemoides nrinor o showing shape and size. Note copulatory spicules (arrow) and absence of 3
buccal styvlet,

Fue. 12. Living H. minos % showing shape and size, Note position of vubya ovy and the pronounced huceal stylet ¢s).

Tigs 13 & 14 Living H. minor © ¢ showing evidence for serpendne movement (Fig. 13) and aing formation {14g, 13, Noe
the otf set heads thy feephadic annules) and the buccal siylets (). These mainkund specimens have identical moezsurements
1o the Rocky River populition (Table 4).
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Rocky River, making up almost 406 of the nema-
tode population of the sumples collected. This [
heptapapitfaty populaltion appears (o be morpholog
ically intermediate between the South Afrcan popu-
lation (Swarl & Heyns 1988) and those Trom Lakes
Alhert and Alexandripa in South Australin (Bird
1993), The population from Kangaroo Tshand resem-
hles its South Alrican counterpart in maxinmum hody
width and De Man’s indices a and ¢ and 1s thinner
than the popualiations from the South Australian fakes
(Fig 8 Table 3) 1t resembles the lake populations in
the size ol the gubermaculum and pereenfage distance
between (he supplementary organs S5 and S (Fig. 9,
Tuble 3). The Kangaroo Island population 1s inter-
mediate between the South African and South
Australian lakes populutions in pharynx length (Fig.
10, Table 3), tail length and De Man’s indices b and
e has s narrower body width at the level of its anus
than any of the other populations but all the populs-
tinny resemble each other in body length and spicule
size (Tuble 3).

The marphological differences between the Rocky
River populution of £ hepiapapillatus and popula-
tions of this species from Lakes Alexandrina and

Albert may be u reflection of the isolaton of

Kangaroo  Island from the mainland of South
Austradia some 9,500 years ago (Lumpert 1979). Itis

| )

thought that prior w separation from the mainlind
the ancient River Murray ran past the castern tip of
Kungaroo Island less than 10 km away from . The
subsequent retreating of the river. the formation of
the island and the onset of more wid conditions. as
indicated by changes in the vegetation, would have
subjected the tobrilids in Rocky River o environ-
mental pressure greater than those i the billabongy
ol the River Murray.

Hemicriconemoides minor Brzeski & Reay, 1982
(FIGS 11-14. Table 4)

Muaierial excaimined

15 9 2 from soil adjacent 1o Rocky River. KI (35"
578, 136" 427 E) coll, A. E Bird. 3, vi. 1993,
SAMA ATIC 28117 ANIC 7002, WINC 2024.

Remarks

Kuitpo Forest near the township of Meadows and
30 km south ol Adelaide is the type Tocality for
Hewmicriconemaides miner. However, this species 1s
widely spread throughout the southern parts of
Australia and has been found in virgin karri and
mrmi forests south of Manjimup, Western Australia,
in forest soil near Cape Jervis. South Austrahi, in

Tasg 4 Carnpearisons of measurements of femeales of @ Hemiericonemaides minor popularion collected cliose b the hanks
af Rocky River (337 5778, 1367427 E) an Kangaroo Istane compared with those of the paraiypes and holotpe front o
Kuitpor £ ovest popadation vn the maintand of South Avsoralic,

Rocky Riwver

Kuitpo Forest
(Brzeski & Reay 1982)

Paratypes Halotype
n=15 n=16
Tarts measured () Range Mean 5D Rinue Meun
Body Tength (1) 3383 328.% + 3 & 200-370 120 40
Do Min's index a 13.6-17.7 154 +1i3 1215 14 15
- Iy 30-39 33 +03 1844 A4 3.3
¢ Tnd il 19-27 23 26
o Y 87.7-94.9 g1 + 21 01094 Q2 02
VL/VE 1.2-15 .3 + (01 | 215 }.3 B
Stylet 63 3-70.0 05.3 2.1 A6-O8 63 03
R [10-127 118 +4.3 112-125 I8 17
RR (n=5) 3341 3.5 =4 nd il nil
Ry, 2126 2501 + (1.5 nd il nd
Rphurym (oes) i6-41 3NS5 +15 nd nd nd
RV -1 10.1 + (L0 10-13 [2 13
R nd nd 32-3Y A1 it
Ryain il ad 25 4 5
R. nd nd 6-N 1 ;

|
nd = not determined,



| A0 A BIRD

wondland adjocent 1o the River Murpay o the
Sunray st district of Victora, on the slopes ol M
Willizum in the Grarapin Mountainsg of Vieloria and
e rinforest nea the Hellger River, 64 km south of
Bt i Tasmiia (Breeski & Reay 19820 Reay &
Colbran 19861, Tt is this pot surprising that it has
now been found on Kargaroo Istand i the sorl under
native bush i Fhinders Chase National Park aboul 20
i fram Rocky Raver,

Comparisan ol measarements of the Flinders
Cliise femades with the hololype Temale sl
paratype females of He ptiner from Kuitpe Forest
1Fahle 4 show that they are remurkably stnilar.

Henpicvicommerdes mino belongs t the Family
Creonemiatidae, As ity specilic nuimne suggests, 1& @
sl nemamde with the adolt female having a char
aeteristic siwihhy shape (Fres 12= 10y Bothe males wid
fenides are ahout Yy mmoin lepeth, Criconemitids
are Conenty ko s ring nemalodes hecaiise ol
their sausuge shaped Body that iy bend fare o rpg
indhe Tiving swie (Fige T4, These nemitades have
pronounced hody annules and o long styler, The
aenis Sl ricaneioidey s charaeterized by ihe
femade havine o double cuticle, the outer b
shealh-like with retrose annulations, The head may
he rounded moauthine (Fig. [2) or offset, us can he
seen m the living state (Figs 13, 140 The spermathe
cac i the B o specimen depidted in Figure |2 s
[lted with spermn and the vulvieis open, Males were
not found insoil fron the sample sile adjocent o
Rucky Riveralthough they have been described from
the  Gravpian Mowttains ine Victona (Reay &
Colbran 1956) and were found in soil from Kyeema
Couservation Park. cast of Williaga and south o
Adelaide (Fig. 11 They are narrower than females
and luek w bueeal stylet Males haye not been touml
in many of the sites from which females have heen
deseribed.

Because i was pol possible o locate clearly the
positions ol ¢ither the -1 pore or (he anus i the 15
female specimens measured from Rocky  River
(Lable . figwres tor De Man's index ¢ and R
Ry wid B are not given, Howevar, figures for
R, R and R ny oegye WhICT have not previous-
[y heerdetermined, are provided. Tn all cases where
compurable measaeements have beei made (Table
4y the Rocky River populiation closely resembles the
16 paratype lfemales ol Ho wdoer Trome Kuoitpo
Forest. an spite of a physical separation by sea for
9500 yeirs.

Discussion
I s interesting Lo specukite upon the efleety of

enviranmental change on animal popalations, Both
(o flaviedis and b heprapapillooes collected from

water logeed soils at e water’s edge of Rocky
River showed dillerences Front closely related o
similie species/populations on the mamband of Sounh
Austradin: whereas (he papolation of 1. minor col-
Tevted from soil adjacent o the viver but ander atue-
al vegetation  was indistingmishahle  fbrom
spectes/popalation on the mainland Clable 45 Tt is
[ikely thal the envirommenl of the river hud in Rocky
River which deies np into pools in (he summer and
the site uporver from the road hndge wineh diies ol
completely (0, Smitherson pera, coniim, 19997 woild
Fluctuate much more than tal ol the bottems of Takes
Albert and Alexandving where other populations of
E Beprapapifames e Taond. Subypecnon woeeula
streases ol dryine and wetting could explain why, foi
instunce. B heptupapifanes Trom Roeky River miny
have some similur morphelogical characteristics 1w
L hepapepidfaney Trom e stagmant water hole oy the
Taisikand National Park in Cape Provingee, RSA,
whieh neither population sharcs with those ol £, flege
tapapitiaies lrom the (wo Tukes (Table 300 An ey
ple ol this can be foand inthe mayimum widths, Tleo
ol 1 heprapapillamy Trom the lakes is greater i
(hat of (he specimens from Rocky River
Asitsikarmi Natignal Park (71 and 66 pm comparetd
with 55 and 53 pm). Tewonld be inferesting 1o know
il the Kangaroo Island and South Alvican popala-
tions have greatdr capability ol surviving desiceuion
it the Eikes™ populations,

FEnvicemmental Muctuations ab the sie where 14,
e was collected. under native veectation i soil
sore 200m from the river's cdge. would not he near-
Iy ds great as ot the riparian siwe and would he sini
Jar 1o the varous g land sites whete M, g las
heen collected, This may account lor theirelose ior
phological similurities (Table 4),

Altheugh o considerable amount of rescarch his
heen done on the macrolatina of kangaroo Island hy
many workers (Tyler of al. 1979) there hus been il
e or no research into microscopic soil and fresh
waler pematodes, However, (hey are very mueh
part of the soil and wiler environment amd are o nul-
wral compoenent of any studies openyvironnental
hiology and hiodiversity.
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